Cardioprotective effect of succinate against ischemia/reperfusion injury.
We investigated the protective effects of succinate, which is a respiratory substrate and a potential antioxidant, on myocardial ischemia/reperfusion injury with the whole heart. Isolated rat hearts were loaded with 25-min normothermic global ischemia followed by 30-min reperfusion in a working heart model. Succinate administered either before reperfusion or added to the cardioplegic solution improved the postischemic cardiac function significantly. The hearts arrested with succinate-supplemented cardioplegic solution replenished high-energy phosphates and maintained the total adenine nucleotides during the reperfusion period, whereas those arrested with succinate-nonsupplemented cardioplegic solution replenished the high-energy phosphates less, and also lost total adenine nucleotides during that period. We thus conclude that succinate administered before reperfusion may decrease the degree of mitochondrial damage during reperfusion and thereby reduce the amount of myocardial ischemia/reperfusion injury.